Mitochondrial DNA rearrangements, including partial duplications, occur in young and old rat tissues.
Using polymerase chain reaction (PCR) with back-to-back primers, 85 different mitochondrial DNA (mtDNA) rearrangements, consisting of partial duplications or mini-circles, were detected in brain, liver, and heart tissue from Fischer 344 rats. The regions around the mitochondrial tRNALeu(UUR) gene, the cluster of three tRNA genes [His, Ser(AGY), Leu(UUC)], as well as the region of the displacement loop were analyzed separately with different primer sets. Rearrangements were detected in all regions analyzed in samples taken throughout the animal life span, ranging from 1 day old to 33 months of age (senescent). Two-thirds of the rearrangements terminated at short (3-9-bp) direct repeats. Three of the different rearrangements were detected in more than one animal; the most common rearrangement was found in nine different template preparations. Two loci (hot spots) were found to be particularly susceptible to rearrangement, and both were located at sequences that exhibited highly conserved potential for secondary structure formation. The displacement loop region of 10 samples exhibited the presence of multiple tandem duplications ranging between 324 and 449 bp in length. One of these consisted of heterologous, but overlapping, repeating units. Identical PCR protocols were carried out in control experiments using a cloned fragment of mtDNA that encompassed the most common hot spot sequence. The results showed that this fragment did not artifactually generate a rearrangement junction under our PCR conditions and suggested that this sequence does not promote rearrangement mutations in bacteria during the cloning process.